Purpose: Single positive core in a prostate biopsy is usually associated with indolent prostate cancer (PCa) and is one of the active surveillance (AS) inclusion criteria. We investigated whether single positive core PCa at biopsy could define an archetype of low-risk disease. Materials and Methods: A total of 1320 consecutive patients were enrolled. Among them, 249 patients with single positive core PCa were followed up, and the clinical and pathological parameters influencing prognosis were analyzed. Results: Out of the 249 patients, 172 (69.0%) had pathological findings ≥ pT2c and 87 (34.9%) had an undergraded Gleason Score (GS) based on the biopsy. Positive surgical margins (PSMs), extraprostatic extension (EPE) and seminal vesicle invasion (SVI) were found in 20.8%, 10.0% and 6.0% of patients, respectively. In a comparative analysis, we found that the PSA level, prostate weight and number of cores at biopsy are essential to correctly predict an indolent PCa. A total of 125 patients (67.3%) with nonpalpable tumors became high-risk tumors (pT2c-T3). Analyzing only nonpalpable tumors with a GS of 6 at biopsy (156 patients), we noted that 106 (67.9% of cT1) progressed from cT1c to pT2c-pT3. Conclusions: Single core PCa have clinically significant disease in the Radical Prostatectomy specimens, with considerable rates of overgrading for the GS, pT2c-pT3, PSMs, EPE and SVI. The treatment plan must be evaluated individually for patients with single core PCa and must take into account other prognostic factors when determining whether a patient should be managed with AS.
. Although the helpfulness of prostate-specific antigen (PSA) screening is still debated (3), its widespread use over the last several decades resulted in increases in PCa diagnoses and stage migration (4) . Currently, approximately 75% of patients have nonpalpable tumors, and only 5% have metastases at the time of diagnosis. It is not uncommon for tumors to be diagnosed by a single positive core in the prostate biopsy. It is expected that many of these single positive core patients may have clinically insignificant PCa characterized by a low volume, early stage and low Gleason score (GS), making them candidates for active surveillance (AS) or watchful waiting (5) (6) (7) .
Patients with localized disease are treated by radical prostatectomy, radiation therapy or AS (8) . The recent publication of two randomized studies of radical prostatectomy versus AS with contradictory results (9) (10) (11) increased the controversy regarding the benefits of PCa treatment and indicated that not all patients should be treated, which renewed interest in AS. Delayed treatment for patients with tumor progression is indicated for those with low-volume and well-differentiated tumors (12) .
The decision to treat patients who are being monitored by AS is often based on several clinicopathological features such as the PSA level, an increase in the GS, an increase in the tumor volume on repeat biopsy or patient preference (13) . Previously published studies have shown that AS does not appear to compromise biochemical or pathological outcomes in appropriately selected patients (14) . Despite the scarcity of relevant literature, the finding of a single positive core in the prostate biopsy is one of the factors that qualifies a patient as a candidate for AS. Given the lack of consensus, can we determine if single positive core PCa really represents an indolent tumor?
The purpose of this study was to evaluate the clinical and pathological outcomes of patients with prostate cancer who had only one positive needle biopsy core and underwent radical prostatectomy.
MAtERIAlS AND MEtHODS
The study was submitted to and approved by the ethics committee of HCFMUSP under the number 9201 and was an observational and retrospective analysis. We retrospectively reviewed the cases of all patients who underwent radical retropubic prostatectomies (RRP) for localized PCa at São Paulo's State Cancer Institute (ICESP) between January 2007 and November 2011. We identified 1320 patients, among whom 266 were diagnosed based on a single positive core in the prostate biopsy. Patients who underwent transrectal biopsy with > 10-core were included in this series (lateral apex, lateral mid-gland, lateral base), as described by Hodge et al (15) . In this series, prostate biopsy standardization of the patients diagnosed by repeated biopsy were excluded. Patients who underwent prior hormone treatment, radiotherapy or any other ablative technique before RRP; patients for whom the data were incomplete or missing; and patients with stage pT0 cancer were excluded from the study (17 patients). A total of 249 patients were found to meet the aforementioned criteria. The preoperative assessment consisted of medical history, physical examination (including a digital rectum exam), determination of the clinical stage, measurement of the PSA level and review of the prostate biopsy data. The pathological data from the RRP specimens included the GS, the surgical margin status, the presence of extraprostatic extension and the presence of seminal vesicle involvement. Preoperative imaging, such as computed tomography of the pelvis and bone scans, was performed depending on the recommendations of the referring physician.
RRP specimens were submitted for histopathological examination by an experienced group of uropathologists at our institution. The 2002 TNM classification system was used for staging PCa. The 2005 International Society of Urological Pathology (ISUP) guidelines for GS assignment were employed to analyze all pathology specimens. Accordingly to the literature, the adoption of the latest ISUP guidelines improved the agreement of the grading system from 58% to 72% (16) . According to the new recommendations, there should not be any GS 2-4 cancers in the pathological reports (17) . The GS was categorized as 6 or less, 7 or 8 to 10.
We evaluated the rates of concordance and discrepancy between the preoperative and postoperative GSs. The difference in the GSs was analyzed and divided into undergrading and overgrading categories. Extraprostatic extension (EPE) was defined as neoplastic cells in contact with periprostatic fat. A positive surgical margin (PSM) was defined as the presence of cancer cells in contact with the inked surface.
The patients' characteristics are presented as frequencies (%) and means ± SD. Comparisons of the clinicopathological features, e.g., clinical stage, PSA level, GS and characteristics of the RRP specimens, were performed using the chi-square and Mann-Whitney tests.
RESUltS
The baseline characteristics of the study patients are presented in Table- 1. Some points that are worth noting are that 172 patients (69.0%) had a pathological finding ≥ pT2c, 87 (34.9%) had an undergraded GS at biopsy, 20.8% had PSMs, 10.0% had EPE and 6.0% had SVI. Table-2 shows the GS concordance rates according to the PSA level (categorized as < 10 or ≥ 10 ng/mL) and the prostate weight (categorized as < 50 g or ≥ 50 g). In the group with prostates weighing less than 50 g, patients with a PSA level < 10 ng/mL had a significantly higher proportion of concordant GSs compared with patients with a PSA level ≥ 10 ng/mL (p = 0.024). In contrast, the rates of GS concordance and discrepancy did not differ according to the PSA level for patients with prostates weighing more than 50 g (p = 0.544). Table-3 shows that 67.3% (125) of single positive core PCa patients with nonpalpable tumors were found to have high-risk tumors (pT2c or pT3) in the pathology analysis. When analyzing only nonpalpable tumors with GS 6 at biopsy (156 patients), we noted that 106 (67.9% of cT1) went from cT1c to pT2c-pT3 (Table-4 ).
DIScUSSION
To our knowledge, this study is the reported largest case series of single positive core PCa patients. We found that these patients may not be ideal candidates for watchful waiting or AS as one-third had undergraded GSs, 20.8% had PSMs, 10.0% had EPE and 6.0% had SVI.
Although the clinical implications of single positive core PCa have not been clearly determined, the incidence of single positive core PCa appears to be increasing in the PSA screening era (5). This "indolent" tumor was initially considered a low-volume PCa. This finding raised concerns that prostatectomies for these patients may be overtreatment. In specific and selected cases, we can consider active surveillance or watchful waiting. The decision to provide treatment for these cases is often based on a combination of variables, with the single positive core in the prostate biopsy being one of these factors (12) . However, can single positive core PCa actually be considered a low-risk disease?
The definition of potentially clinically insignificant PCa is controversial, and this category of tumors was originally based on pathological findings of RRP specimens from nonpalpable tumors with favorable pathological characteristics (18). Kerkhof et al. defined good-risk PCa as a GS of 6 or lower, a PSA level of 10 ng/mL or lower and a stage of cT1-cT2a (19) . Most of these patients have low-volume, indolent and slow-growing tumors (5). When we looked in detail at the main features of these single positive core tumors, we noted that the variables used to stratify the risk of aggressiveness already varied preoperatively and after analysis of the RRP specimens.
We categorized the PSA levels, and one--third had a PSA level > 10 ng/mL. This result can be partly explained by the inclusion of men with larger prostates (49% with prostates ≥ 50g) due to benign prostatic hyperplasia. Using only the PSA criteria, approximately one-third of these single positive core tumors cease to be indolent, and this fact most likely helps explain why we found that 69% of our patients had a stage ≥ pT2c. In his investigation, Brawer concluded that the positive yield of systematic sector biopsies decreases significantly when the prostate volume is greater than 55.6 cc (20); Karakiewicz came to a similar conclusion (21) .
We found no significant difference in the prevalence of single positive core PCa according to the prostate weight, most likely because some men with large glands undergo biopsy due to an elevated PSA resulting from benign prostate hyperplasia and not from a significant cancer. This finding could also be explained by the different variables associated with the biopsy, including the gauge of the biopsy needle, the amounts of normal tissue and cancer in the biopsy specimen, the sampling method and interobserver variations (22) . The highest concordance between biopsy and Radical Prostatecomy analysis in Single Positive Core Patients occurs when the patient has a low-volume prostate and low PSA level. This is a valuable information since these patients (low-volume prostate, low PSA level and single positive core PCa) must correspond to cases with low-risk disease.
The distribution of clinical stages was very similar to that reported by Sved, who studied 451 patients with low-risk PCa and a GS of 6 at biopsy (23) . He reported percentages of 75.4%, 24.2% and 0.4% for cT1, cT2 and cT3, respectively. Unlike these two studies, which evaluated only low-risk populations, the study of Karavitakis et al. found 48% cT1, 36% cT2 and 16% cT3 in a cohort of 95 patients with localized PCa (24) .
Regarding the pathological stage, there were 217 patients (87.1%) with pT2 disease and 32 (12.8%) patients with pT3 disease. Ishizaki et al. studied 144 consecutive patients with localized or locally advanced PCa and observed that the pathological stage tended to be skewed to a lower stage (65.3% pT2 and 33.9% pT3 (25) . The concordance of GS between the biopsy and RRP specimens in this study (55%) was similar to that found in two previous studies (22, 26) , in which the authors found concordance rates of 56% and 62%, respectively.
Discordance in the GS between biopsy and RRP specimens is widely recognized, but the prognostic importance of these discrepancies has not been definitively established. However, Boorijan et al. (27) published one of the few studies showing that discordance in the GS is associated with adverse pathological features, including advanced tumor stage, lymph node metastasis and positive surgical margins.
Our present study found that 34.9% of tumors were undergraded and 10.1% were overgraded, values that are comparable to those published in the literature; Divrik reported exact results of 34% and 10%, respectively. Many factors can influence the reliability and interpretation of the agreement in the GS between the biopsy and RRP specimens, such as the biopsy technique, the number of samples and the number and expertise of the pathologists (16) . Table-2 shows that GS discordance increased with PSA levels > 10 ng/mL independent of tumor weight in our single positive core population.
The GS concordance rate was statistically significant for patients with < 50 g prostates and PSA levels < 10 ng/mL (p = 0.024). The discordance in the GS between biopsy and RRP specimens is widely recognized, but the prognostic importance of these discrepancies has not been definitively established. However, Boorijan et al. (27) published one of the few studies showing that discordance in the GS is associated with adverse pathological features, including advanced tumor stage, lymph node metastasis and positive surgical margins. Chun et al. concluded that the tumor weight is an independent prognostic indicator of biochemical recurrence (6) . In our study, the significant rate of agreement was found exactly in the subgroup with variables indicative of good prognosis (prostate weight < 50 g and PSA < 10 ng/ mL), but this subgroup corresponds to only 37% of all single positive core patients in this study. This result suggests that single positive core PCa cannot be considered indolent.
AS is an approach for the management of low-risk PCa that can help avoid or delay treatment with RP or radiotherapy. A previous study showed that 96% of patients with a negative repeat biopsy had only a single positive core in the initial biopsy, whereas 32% who had upstaging/ upgrading due to the repeat biopsy had 2 or 3 positive cores in the initial biopsy during the AS. However, the treated patients who were upgraded and/or understaged were more likely to have a higher pathological stage and grade at RRP than those who were not upgraded and/or understaged (p = 0.003 and p = 0.001, respectively) (28). Our study, which most likely includes the largest case series ever reported, showed that two-thirds of single positive core cT1 tumors became bilateral or locally advanced tumors (pT3) and that 68% (106/156) of patients with AS criteria had pT2c--pT3 tumors at RRP. Should we even consider following these patients?
Many studies have focused on single positive core prostate biopsies as a potential variable in the identification of insignificant PCa. The presence of PSMs is considered a poor prognostic factor in patients after RRP, but the impact on clinical end points is a topic of ongoing discussion (29) . Mauermann found that 34.5% of patients with pT2-T4 had PSMs (29) . Taverna reported PSMs in 29.1% of a population composed of 134 patients with microfocus prostate adenocarcinomas (4). We found PSMs in 20.9% of our patients, and the rate of PSMs increased with increasing GS. There was a significant difference between Gleason 8 patients and Gleason 6 and 7 patients (p = 0.013 and 0.021, respectively).
A recent study of patients who were eligible for AS but underwent RRP found that 12.5% had EPE and only 26% of patients had "insignificant" tumors (30, 31) , very similar to the results of our study. Here again, the EPE rate increased with increasing GS, with a statistically significant difference between Gleason 8 patients and Gleason 6 and 7 patients (p = 0.003 and 0.014, respectively). We found the same rate of SVI for all GSs, and the observed prevalence was similar to that reported in the literature, which is approximately 5.0% for very low tumors. EPE, PSMs and SVI are associated with an increased risk of biochemical recurrence and PCa-specific death.
One strength of our study is the large number of patient and the very detailed analysis. The retrospective design and the lack of a standardized biopsy pathological review are the main limitations of the current study.
cONclUSIONS
Patients with single positive core PCa, independent of the GS, were found to have clinically significant disease when the RRP specimens were analyzed, with considerable overgrading of GS, pT2c-pT3, PSMs, EPE and SVI. These characteristics suggest that single positive core PCa should be analyzed individually, should be discussed with the patient and can be considered for treatment in the same manner as multiple positive core PCa, except for the cases with PSA< 10 and prostate < 50 g, where we find more concordance between biopsy and RRP specimen.
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